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Abstract. A search for lepton flavour number violatirig the beam), covering approximately a polar andlgrange

decays in the channels from 20° to 160°. In addition to providing precise track
7% = pur, points, the specific ionizatior[F /dx, was used for particle
79 — er, identification. The TPC tracking was supplemented by pre-
Z°% — ep, cise R® information from the Vertex Detector (VD) (three

using the DELPHI detector with data collected during thelayers at radii between 6 and 11 cm). Hekeis the radial
1991-94 LEP runs, is described. No signal was found. Uppecoordinate in a plane perpendicular to the beam axis,dand
limits at 95% confidence level for the respective branchingthe azimuthal angle around the beam. Additional space in-
fractions of 12 x 107>, 2.2 x 10>, and 025 x 10~°, were  formation came from the Inner Detector drift chamber (ID),
obtained. positioned between the VD and the TPC, and from the Outer
Detector (OD), a five layer drift tube detector at radii from
198 to 206 cm for a polar angle range from°4® 137.

A momentum resolution of- 4% was measured with muon
pairs at 45 GeV/c.

Electromagnetic calorimetry was provided by the High
density Projection Chamber (HPC), a lead/gas calorime-
ter with the ionization electrons drifting in the gas gaps
fo multiwire proportional chambers. The detector gave 3-
dimensional charge distributions in nine radial samplings
over 18 radiation lengths with 4z A® granularity of about

1 Introduction

The standard model (SM) does not contain first order flavou
changing neutral currents. However, several extensions t
it allow flavour changing neutral currents with predicted
branching ratios of lepton flavour number violatidg de-

; —4 —9
cays ranglng_fromw 1Q o ~ 1.0 [1-8]. Thus _Iept(_)n 4 mmx1°. The polar angular coverage was’48 137. An
flavour v iolation constitutes an important pote_nt|al s_|gnal energy resolution of- 6% was measured with electrons of
of physics beyond the SM. While the branching ratio of 45 GeV

Z°% — ep can be concluded to be below 1% from the
absence ofu — eee decays, the absence of neutrinoless
T = pup, pjse, pee, and ece decays only imposes con- .. reaq out in four radial layers with a granularity of about
straints thatZ® — 7, er be below a few times 1¢ [9]. 3><é degrees i and® y 9 y

In models with momentum transfer dependent form factors, Muons penetrating.the iron of the HCAL were detected

the low energy Iim_its may not b_e valid. For a recent review by the Barrel Muon chambers (MUB), providing three di-
of lepton flavour violation physics, see [10]. mensional track points for polar angles between 52d

In this letter a search foZ° decays tour, er, andeu ;
. . . P 128. Towards the end of the data taking, the barrel muon
with the DELPHI detector is described. A previous DEL- chamberwcoverage was extended t6 @ISgo)_ N

PHI searc.h based on data from 1990 and 1991 is reported in In the three analyses reported here, the particle identifica-
[11]. Previous searches have also been reported by the OthﬁBn was based on the calorimetry, #E/dz measurements
LEP experiments [12-14].The most stringent published lim-_ 4 tno muon chamber hit patter,ns '
its, [12], are B(Z° — pur) < 1.7 x 107°, B(Z° — e7) < '
0.98 x 1075, and B(Z° — eu) < 0.17 x 107°, at 95%
confidence level. 3 Method

Hadronic calorimetry was provided by the Hadron Calo-
rimeter (HCAL), a 20 gap limited streamer/iron plate detec-

A search for rare processes is sensitive to detector malfunc-
2 The detector tions. Therefore strict detector quality requirements were

applied, and known dead detector zones were masked off.
Since the quality of the three analyses described depend3ata from the years 1991-1994 passing the detector quality
crucially on the momentum resolution, which deteriorates atcuts amounted to an integrated luminosity of approximately
small scattering angles, only the barrel part of the DELPHI100 pb 2, corresponding to about 3a0° Z%s, the num-
detector was used in the three analyses. The barrel definbers being slightly different for the three channels due to
tion depended on the channel studied, and are given in thdifferent detector quality cuts. This corresponds86% of
detailed description of each analysis in the following sec-the total integrated luminosity. Ther (er) search looked
tions. A complete description of the DELPHI detector canfor a high energy muon (electron) recoiling against a low
be found in [15]. Here only the parts relevant to this study multiplicity system with the leading charged particle being
will be mentioned. The main tracking device was the Timedifferent from a muon (electron), i.e.decays tquvv (evv)
Projection Chamber (TPC), extending radially from 32 to were not accepted. The events were divided into two hemi-
116 cm and from-135 cm to +135 cm iz (position along  spheres by a plane through the origin perpendicular to the
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thrust axis. Theu analysis looked for events with a high en- B

ergy electron in one hemisphere and a high momentum muon E LP H ” M/T
in the other hemisphere. Efficiencies and backgrounds were) f

determined partly from data, and partly from Bhabha [16],;2
dimuon [17], andr-pair [18] simulated event samples with @ 52[
detector response functions simulated [19] and adjusted t§@ |
fit real data. For the generation of signals, modified versionsz © "¢
of KORALZ [18] were used. The modifications consisted g -
of renaming one or both to ¢ or . as appropriate, and & ¢
suppressing the decay for the renamed lepton(s). Also the < 1L

generated signal events were passed through the detector R ’ ’ p/Eb
response simulation. ;
In the absence of a signal, upper limits were determined.2 o | N b)
In the ur (er) case, an unbinned likelihood method was & ™ “
applied. The likelihood function was defined as g .
3 .
Ndata Nooa - . '
L= ] (fPolai)+ foPu(x)) M g ‘
i=1 o
=z
wherez; is the muon momentum (electron energy) normal-  °

ized to the beam energy, and f;, are the signal and back-
ground fractions in the data, a#)(x) and P, (z) the normal-
ized probability densities for the background and signal re-Fig- 1. a Muon momentum normalized to beam energy for muon pairs.
spectively, as determined from simulation. The background;lstogram is simulation, anttlack dotsare tagged muon pairs in data.

fraction is f» = 1 The sianal fraction was parametrized Radial momentum distributions. Thatashed right histogranis Monte
B{b =1—fs 9 p Carlo simulated muon pairblack dotsare tagged muon pairs in data. The

asfs = 5, WhereB is the signal branching fraction and left solid histogramis Monte Carlo simulated tau pairspen circlesare
Nyata the number of accepted candidates in data. The sertagged tau pairs in data. Thietted histogranin the centre is the simulated
sitivity factor ¢ is given by the sum over the four years ~7 signal

of data taking of the efficiency corrected number4f's,
e, N3, wheree, is the 4r efficiency of the event selection for

charged particles with minimum distance to the interac-
yeary. N7 was calculated as a sum over the LEP energ ged p

points from the total cross sections and the correspondin on point of Iess_ than 1.5 ¢m in radius and Iess_, than
.5 cm in the projection along the beam was required to

luminosities. The likelihood function for ther (er) chan- be 2< Ny... < 6. There had to be at least one track

nel is sensitive to the amount of muon pair (electron pair). ; - i
pair ( P )m each hemisphere. The visible energy, defined as the sum

background, which peaks in the signal region. The system-f h d track . ted elect i
atic errors arising from the uncertainties in these backgrouné’ charged track momenta pius unassociated electromagnetic

channels were accounted for by applying a likelihood pro-EN€rdy, was required to be greater than 8 GeV. The isolation
file technique, i.e. the likelihood function which was stud- angle, the smallest angle between tracks in the two opposite

ied, was maximized with respect to the number of expectetpem'SphereS’ was required to be greater thar?.1EGents

muon pair (electron pair) events, which was treated as a fre@cce$t8d| b{:. the Iepté)nlc pk:ezgle(iﬁor} vI\;ere_ passeg on to the
parameter with a Gaussian probability density. event seleclions as described in the following sections.

The 95% signal branching fraction upper limits were de-
rived by finding the 95% point of the area under the profile
likelihood function as a function of the signal branching frac-
tion. This corresponds to a Bayesian approach with a uni- . S .
form prior probability density [20]. The systematic error in The track of the leading charged particle in each hemisphere

the sensitivity factor was conservatively accounted for [21]Was réquired to point to the region with full barrel muon
by subtracting one sigma from the sensitivity factor. cha_mber coverage, i.e. to have’52 § < 128, Co§m|c ra-
glatlon events were suppressed by cuts on the impact point

In the ep case, zero events passed the analysis, and th f the lead h 4 particle i h hemisphere in th
upper limit was determined by Poisson statistics. In this cas&, '€ l€ading charged particle in €ach hemisphere in the ra-

the systematic error in the sensitivity factor was accounted!i@! and in the:-coordinate off;;,, < 1.cm,|zim,| < 4 cm,
for by the method of [21] and |Az;mp| < 1 cm whereAz;,, denotes the difference

between the leading charged particle in the two hemispheres.
The analysis proceeded by searching for a high momentum
(»/ Epeam > 0.3) muon in one of the hemispheres. If one
was found, strict cuts were applied to the leading charged
) ) particle in the opposite hemisphere to reject muons.
4.1 Leptonic preselection The muon identification required the HCAL response to
be compatible with a minimum ionizing particle by demand-
The first step of the three analyses consisted of a commoing that El{;’g“(mips), the HCAL energy per fired layer
leptonic event preselection. The number of reconstructechormalized to the mean minimum ionizing particle (mip) re-

4.2 Theur search

4 Event selection
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sponse, fuffilled 0< EZCAL(mips)k 3.5. Furthermore at B
least one MUB hit associated to the track was required. In _, ELPH ” eT

addition, non-zero energy in the fourth HCAL layer was re- § ' F
quired, suppressing background from misidentified hadronsE
Only one charged particle in the muon hemisphere was acs |
cepted. The track was required to have the chi-squared pé&j h:
degree of freedom from the track fit less than 5, and trackss &
with a particle momentum greater than 130% of the beamg =
energy were rejected to avoid background due to badly res
constructed tracks. Muon momentum spectra from data and
Monte Carlo simulations are shown in Fig. 1a).

The muon veto selection in the opposite hemisphere re-
quired the combined HPC and HCAL response of the Ieading,@w
charged particle to be incompatible with a muon. If there Was*g o1
non-zero HCAL energy associated to the track in any of lay-®
ers 2 through 4, the track was rejected if the HCAL responsecvz
was in the mip peak. If there was zero HCAL energy in lay-35%% |-
ers 2 through 4, but the response in the first layer was in thec
mip peak, then the track was rejected if the electromagneti Sose, !
energy divided by the momentum was not compatible with™ o bl lum. T mEecree 5 %0 20
an electron, i.e. ifE,,,/p < 0.5 or E.,,,/p > 1.5, where E,.. (GeV/c)
E.,, denotes electromagnetic energy associated to the track.

If there was zero HCAL energy associated to the track, itFig. 2. aElectron electromagnetic energy divided by momentum for elec-
was expected to be an electron, and the associated electrtion pairs. Histogram is Monte Carlo simulation, aslelck dotsare tagged
magnelc energy was required 0 be greater (herGBV. To _ lecton pels n datt fads eecnagrel enery diisbutors, The
Suppress muons further, the track qu reje_ct_ed if it had Ongre taggegd electrogn pairs in data. Tle& solid histograms F;imuilted tau

or mo_re associated muon_ chamber hits or if it had non'Zercbairs,open circlesare tagged tau pairs in data. THetted histogranin the
associated HCAL energy in the fourth HCAL layer. Further- centre is the simulateer signal

more, to be sure a possible muon would have reached the

muon chambers, the momentum was required to be larger

than 25 GeV/c. To ensure high MUB efficiency, angular energy divided by the momentum measured from track cur-
cuts were applied to eliminate zones with poor muon chamvature, E.,,, /p, to be consistent with electron response by
ber coverage. In the case of more than one charged particdemanding ® < E.,,/p < 1.5. The E.,,/p distributions

in the hemisphere, all were required to be seen by the VDfor real and simulated data are shown in Fig. 2a). Hadronic
thus minimizing the chance of having an electron from aand radiative muon backgrounds were suppressed by reject-
photon conversion as the leading charged particle. ing the candidate if it had non-zero associated HCAL energy

To suppress muon pair background further, the eventn any of layers 2 through 4, or if it had one or more as-
was required to have an acollinearity greater thdi.0The  sociated muon chamber hits. Candidates with an associated
radial momentum, defined as,q = \/pg +p§ wherep; is electromagnetic energy greater than 130% of the beam en-
the leading charged particle momentum in hemisphienas ~ ergy were rejected to avoid fake electron candidates from
required to satisfy,.q < 62 GeV/c. Thep,.q distributions ~ noisy HPC channels. Finally, cuts on the longitudinal pat-
for muon pairs, theur signal, and tau pairs are shown in tern of the HPC energy deposits and éB/dz from the
Fig. 1b). Finally, the leading charged particles in the two TPC were imposed to suppress background from misidenti-

hemispheres were required to have opposite charges.  fied hadrons. o _ _
The number ofur event candidates selected by these  The electron veto selection in the opposite hemisphere
cuts was 4137. first applied angular cuts to eliminate dead or weak zones

in the electromagnetic calorimeter. If the non-electron can-

didate had more than 2.5 times the average mip response in
4.3 Theer search the sum of HCAL layers 2 through 4, the event was then

passed on to the last step of the analysis in which cuts were
The track of the leading charged particle in each hemi-made in variables for the whole event, involving both hemi-
sphere was required to point to the region with full bar- spheres. If not, the non-electron candidate was subjected to
rel electromagnetic calorimeter coverage, i.e. to have<45 the following cuts. The electromagnetic energy divided by
6 < 135. After cuts to reduce background from cosmic the momentum had to be inconsistent with the expected elec-
radiation events similar to those described in Sect. 4.2, théron response. For particles below 8 GeV/c the THC/ dx
analysis proceeded by searching for a high energy electroresponse was required to be inconsistent with that of an elec-
(Eem/Eveam > 0.3) in one of the hemispheres. If one was tron. Particles above 8 GeV/c were required to have nonzero
found, strict cuts were applied to the leading charged particlessociated energy in any of HCAL layers 2 through 4 or at
in the opposite hemisphere to reject electrons. least one associated muon chamber hit.

In addition to the high electromagnetic energy require-  Finally, the surviving events had to satisfy the following

ment, the electron identification required the electromagneti¢wo criteria involving both hemispheres: the acollinearity
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Table 1. Efficiencies (%) for the three analyses. See the text. The errors are
statistical only. In theep, case, the hemisphere-correlating cuts included in
ecorr iNClude the cuts defining the signal region (see the text and Fig. 9)

angle had to be greater than ©.3and the radial electro-
magnetic energyFE,.q, had to be smaller than 59 GeV.
The radial electromagnetic energy was definedkag,; = h |
; : anne Eprese € € €corr
V(B * (EZ,,)? whereE;,,, denotes the associated elec- A 471).&01.4 84.51i0.2 45&0.2 91.940.7
tromagnetic energy of the leading charged particle in hemi- o _ "~ /505 69402 44905 983409
Sphera'. TheEmd distributions for simulated Bhabha events, Z% ey 57.5+04 84.6:0.2 82.8:0.1 77.4+0.6
tau pairs, and ther signal are shown in Fig. 2b).
The number ofer event candidates selected by these
cuts was 4145.

DELPHI

4.4 Theey search w500

The ep signal consists of back-to-back electron-muon sys—%“o" g
tems, with the energy of both leptons consistent with the>xso0 -
beam energy. Thus cosmics as well as tau pair background 200 f
are heavily suppressed in the signal region. This allows for o £

somewhat looser selection cuts than in the previous analyses. b . i v
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

P ey
Cosmic rays were suppressed further by requiring the tracks p1/Ebear1n>2
to have an impact parametét;,,, < 1.5 cm. The track
of the leading charged particle in each hemisphere was re-¢ ]
quired to point to the region with full barrel electromagnetic . 2° F- b)

calorimeter coverage, i.e. to have®4s 6 < 135°. N0 E
The analysis proceeded by searching for a muon in on&s , |
hemisphere and an electron in the other one. The muon sele@ 2
tion accepted only one charged particle in the hemisphere? 3
which had to have at least one associated muon chamber °
hit and an HCAL response compatible with that of a min- ok = o
imum ionizing particle. The HPC energy associated to the ' ’ P/ Eseom
track was required to satisf¥e,,/Epearmn < 0.8 to sup-
press Bhabha background. The momentum was required 1Big. 3a,b. Normalized muon momentum spectra jir candidate events.
be larger than 30% of the beam momentum and, to ensure Histogram luminosity scaled background (from simulatioBjack dots
good track reconstruction quality, smaller than 130% of thedata. Dotted histogramsignal with arbitrary normalizatiorb The signal
beam momentum. region. Black dots data.Solid histogrambackground corresponding to the

: pper limit signal fraction at 95% confidence levbtted histogramsignal
The .EIeCtron se_lectlon also acc_:_epted only one ChargeQorresponding to the upper limiDash-dotted histogranbackground plus
particle in the hemisphere. In addition to demandifig,, signal
/Ebeam > 0.3, the track was required to have zero energy

in HCAL layers 2 through 4 and no muon chamber hits.

An associated energy in the first HCAL layer of up 10 2.5 The muon pairs were tagged by requiring a muon with
times the minimum ionizing particle response was acceptegormalized momentum greater tha@® Ej..., to be found

to allow for leakage through the HPC. Tracks with assomatedoy the muon selection routine. In addition, the muon was
electromagnetic energy or reconstructed momentum largefequired to be accepted as such by DELPHI's standard
than 130% of the beam energy, indicating energy or trackyyon identification [15]. In order to suppress tau pairs, the

reconstruction problems, were rejected. acollinearity angle of the event was required to be smaller
The number ofex event candidates selected by theseinan 0.2 and the visible energy was required to be greater
cuts was 988. than 1.4< Eycq,,. This resulted in a sample of 35000 tagged

muon pairs with negligible background from electron and tau
pairs. The muon in the hemisphere opposite to the tagged
one was used in the efficiency measurement.

The efficiencies of the analyses were determined as the prod- The electron pairs were tagged by requiring an electron
uct of the preselection efficienay,..s.;, the lepton identifi- ~ with normalized electromagnetic energy greater th8t>0
cation efficiencye;p = €1€;2, and the correlation efficiency Ebean t0 be found by the electron selection routine. In order
ecorr- Hereer (e2) is the i (1) selection efficiency for the to suppress tau pair background, the acollinearity angle of
ur analysis, thee (1) selection efficiency for ther anal-  the event was required to be smaller tharf @ad the visible
ysis, and the: (1) selection efficiency for they analysis.  energy was required to be greater thanxl#.,,,. This
The preselection efficiency was determined from simulatedesulted in a sample of 55000 tagged electron pairs with
signal event samples. The correlation efficiency included thenegligible background from muon and tau pairs. The electron
cuts on global event variables and small hemisphere correldn the opposite hemisphere to the tagged one was used in
tion effects and was determined from simulated signal samthe efficiency measurement.

ples. The lepton identification efficiencies were measured on The tau pairs were selected by applying the algorithm
tagged electron, muon and tau pairs in the data. used by DELPHI's line shape analysis [22], resulting in a

5 Efficiencies
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sample of 120000 tagged tau pairs. The electron pair back-
ground was determined on Monte Carlo generated data to

be 1% and the muon pair background to be 0.5%.

Corrections due to cracks and dead detector elements
were determined from simulated electron, muon, and tau
pair samples and are included in the efficiencies given in
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tion). Black dots data.Dotted histogramsignal with arbitrary normaliza-
tion. b The signal regionBlack dots data. Solid histogram background
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togram background plus signal
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Table 1. _|n add.itilon to_the cuts described in.S_e.Ct- 4.1, therig. 7. The likelihood as a function of th&® — er branching fraction.
preselection efficiency included the barrel definition cut andThe upper limit at 95% confidence level is marked by a vertical line

the cuts against cosmics.

The efficiencies varied slightly between the different

years due to different detector versions. The most Signiﬁ_cies between simulated and real data. The SyStematiCS from

cant effect was an increase in the efficiency due to in-
creased muon chamber coverage in theé gEgion in parts

background in the tagged lepton samples was conservatively
estimated to be equal to the background. The effect of small

of the 1994 run. The efficiencies presented in Table 1 ardlifferences between the real and simulated data was esti-
luminosity-weighted averages over all four years, with theirmated as the difference in the efficiency as measured with

statistical errors.

and without smearing the simulated data to better resemble

The signal trigger efficiency is expected to be the samdhe real data, amounting to 1.4%. Added in quadrature and

as the lepton pair trigger efficiencies, which are estimated td"cluding the 0.1% contribution from the trigger efficiency,
be larger than 99.9% [23]. A value of 100% was used, andhis gave a systematic uncertainty on the efficiency of 1.8%.

a 0.1% contribution was added to the systematic error.

The systematic error had additional contributions from
backgrounds in the tagged data samples and small discrepan-
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Table 2. Summary of results for the three channels. Errors include system-

e | DELPHI

Channel Efficiency-corrected Branching ratio
number of Z° upper limit
(95% confidence level)
Z0 — ur (645+15)x 103 1.2x 107
Z0 —er (630+£16)x 10° 2.2x 1075
Z0 —ep  (1224£38)x10° 0.25x 105
—~ 160 —
£1a0 E% DELPHI O)
Q 100
~— E
3 80 —
Z 60
© =
40 |
20
o b lgiig
0.3 1.1 1.2
p/Ebeam
~ 160 [
DELPHI b)
L] B
<P Rar Fig. 9. Normalized electron energy versus normalized muon momentum for
u_|§ 100 £ ep candidatesBoxes Expected signalBlack dots data. The area of the
5 80 boxes is proportional to the number of entries in the bins. The lines define
~ 60 [ the signal region
z
D 40 F

1,1‘ - ‘1,2
Eem/ Eveom lihood method with respect to the lower accepte@ycq,,

value is demonstrated in Fig. 5.
Fig. 8. aNormalized muon momentum for luminosity scaled Monte Carlo

simulated backgrounds¢lid histogram and data fflack dot$ ey candi- The Ee,,/ Epear distribution forer candidates is shown
dates.Dotted histogramsignal with arbitrary normalizatiorb Normalized in Fig. 6a,b, for background, signal, and data. The corre-
electron energy for luminosity scaled Monte Carlo simulated background ; Lali et ; ; ;
(solid histogramy and data flack dot$ en candidatesDotted histogram IS:pon(;In_?hllkEhhiOd dls(}”buuon (Sele tslecg 3). IS tszog\ln tm
signal with arbitrary normalization Ig. ' e a(_: gr(_)un was completely dominate y tau
pairs. The luminosity scaled Bhabha background was 4.8
events in the whole sample, while the luminosity scaled
6 Results muon pair background was estimated from simulated data
to be 78 events. The likelihood function maximized in the

unphysical region, giving a most probable signal branching

The p/Epearn distribution for u7 candidates is shown in fraction of Byo_,,. = (—1.7*_1131(stat)t0.3(syst))>< 10-5. The

Fig. 3a,b, for background, signal, and data. The correspondsy stematic uncertainty included the uncertainty on the effi-
ing likelihood distribution (see Sect. 3) is shown in Fig. 4. ciency, on the number o°, and on the relative amount of

The background was completely dominated by tau pairsghapha background. The 95% upper limit was found to be
No candidates were accepted from a simulated sample OBZO < 2.2 x 1075, Systematic errors in the sensitivity

186000 Bhabha events (the total real data sample CoMmgyere accounted for as discussed in Sect. 3. It was verified
sponds to about 130000 Bhabha events produced), and thg,; the upper limit did not increase if the background tail
expected luminosity scaled muon pair background was estizpoye 1.1 (see Fig. 6a,b) was removed in the likelihood

mated from simulations to be 5.2 events in the whole samy,qcedure. The stability of the results using the likelihood

ple. The likelihood function maximized in the unphysical yethod with respect to the lower accepted, / Eycan Value
region, giving a most probable signal branching fraction ofis gemonstrated in Fig. 5. e

Bgo_,, = (—1.9%%8(stat}0.2(syst))x 10~°. The system-

atic uncertainty included the uncertainty on the efficiency, on  The normalized muon momentum and the normalized
the number ofZ°, and on the relative amount of muon pair electron energy spectra for the candidates are shown in
background. The upper limit at 95% confidence level wasFig. 8 for luminosity scaled Monte Carlo simulated back-
found to beBo_,,, < 1.2x 105, This limit is stricter than  ground and data. Figure 9 shows the two-dimensional dis-
previously published results. Systematic errors in the sensitribution of the electron energy versus the muon momentum
tivity were accounted for as discussed in Sect. 3. It was verfor data and simulated signal. The signal region was defined
ified that the upper limit did not increase if the background by the 2 cuts indicated by lines in the figure. Zero events
tail above 1.035 (see Fig. 3a,b) was removed in the likeli-passed this cut, which gave an upper limit at 95% confidence
hood procedure. The stability of the results using the like-level of 0.25 x 10°.



7 Summary

A search for lepton flavour number violatirg® decays in
the channelsZ® — ur, Z° — er, and Z° — eu has been
performed using the DELPHI detector at LEP. The data

were collected during the 1991-94 LEP runs. No signal was g,

found. The results for the three channels are summarized in
Table 2. The new limits are roughly one order of magnitude

lower than the DELPHI results published previously [11]. 10-
11. P. Abreu et al., DELPHI Coll., Phys. LeB298 (1993) 247.

12.
13.
model [5], are inconsistent with these limits. The most op-14.

timistic realisations of the models of [6,7] are only slightly 15.

The most optimistic realisations of the superstring inspired
model with new neutral fermions [4], and of thg GUT

below the limits obtained in the present work.
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